Cytotoxicity of Clostridium septicum alpha-toxin: its oligomerization in detergent resistant membranes of mammalian cells.
Alpha-toxin is an important agent of the virulence of Clostridium septicum. We examined cytotoxicity for alpha-toxin to various mammalian cells with recombinant toxin fused with a histidine-tag at the amino-terminal. The recombinant toxin retained the activity indistinguishable from the native form. Mammalian nucleated cells examined in this study are more sensitive to the protoxin than to the trypsinized toxin, except RAW 264.7 and P3U1 cells of myeloid lineage. Cellular proteins of various molecular sizes interacted with the toxin. The size and SDS-PAGE pattern of the proteins were different among cell lines but they were liberated from the cells by the treatment with phosphatidylinositol-specific phospholipase C. The toxin appeared to target and utilize detergent resistant membranes (DRMs) for binding and subsequent oligomerization. In discontinuous sucrose density gradient, we demonstrated by immunoblotting that the toxin bound to DRMs contained in L929 cells and caused the oligomer formation. Furthermore, cholesterol depletion with cholesterol-interacting agents reduced toxin oligomerization and lowered cytotoxicity of the toxin towards cells. These results suggest that alpha-toxin preferentially exploits DRMs for oligomerization.